
DOCUMENT RESUME

ED 288 307 EC 200 778

AUTHOR Mertens, Donna M.; Kiuwin, Thomas N.
TITLE Academic and Social Interaction for Hearing Impaired

High School Students.
PUB DATE Apr 86
NOTE 12p.; Paper presented at the Annual Meeting of the

American Educational Research Association (San
Francisco, CA, April 16-20, 1986). For a paper on a
similar topic, see EC 200 779.

PUB TYPE Speeches/Conference Papers (150) -- Reports -
Evaluative /Feasibility (142)

EIAS PRICE MF01/PC01 Plus Postage.
DESCRIPTORS *Academic Achievement; Classroom Communication;

Expectation; *Hearing Impairments; High Schools;
*High School Students; Interpersonal Relationship;
*Mainstreaming; Mathematics Education; Parent
Attitudes; *Social Adjustment; *Special Classes;
Special Education Teachers; Student Participation;
Teacher Qualifications; Teaching Styles

ABSTRACT
The education process of hearing-impaired students in

18 public secondary mathematics classrooms was examined in order to
account for achievement and social adjustment differences between 11
mainstreamed and 7 self-contained classrooms. The classrooms were
compared on the following dimensions: (1) social interactions among
students, (2) teacher training/experience, (3) teacher verbal
behaviors, (4) teacher expectations as perceived by students, (5)
parental expectations as perceived by students, (6) exposure to
course content, and (7) student participation. Data came from teacher
questionnaires, teacher logs, live observations of classes, and
student questionnaires. Results indicated no interaction between the
hearing and hearing-impaired students in the mainstreamed classrooms.
The teachers in the mainstream classes had more training in the
subject matter, as well as more experience as teachers. The teachers'
verbal behaviors differed significantly, independent of the type of
classroom. Teacher and parental expectations were not a factor.
Mainstreamed classes received more work and more difficult work than
the self-contained classes. Hearing-impaired students in both types
of classrooms asked more questions than hearing students did. Cited
are several important factors impacting achievement of the
hearing-impaired, such as their initial abilities, family situation,
and quality of teaching received. (JDD)

***********************************************************************

Reproductions supplied by EDRS are the best that can be made
from the original document.

*********************************************w*******:-*****************



BE COPY AVAILABLE

O
14'N

Co
CO

"PERMISSION TO REPRODUCE THIS
MATERIAL HAS BEEN GRANTED BY

-,G,-e(._ 77) 710244 TO THE EDUCATIONAL RESOURCES
(INFORMATION CENTER (ERIC)

ACADEMIC AND SOCIiL INTERACTION FOR
HEARING IMPAIRED HIGH SCHOOL STUDENTS

Donna M. Mertens, and Thomas N. Kluwin
Gallaudet College

U E DEPARTMENT Of EDUCATION
Office of Educational Research and Improvement
EDUCATIONAL RESOURCES INFORMATION

CENTER (ERIC)

ateThis document has been reproduced esreceived from the person or organization
origtnating 4

ii Manor changes have been made to .roorove
reproduction quality

Points ot vINv or OpinionS stated MS docu-
ment do not necessarily ropraca,nt 014,31.
OEMQ(AdtanormiTy

Recent research into the academic achievement and social
adjustment of hearing impaired adolescents in public school
programs has shown two consistent trends. First, the academic
achievement of these students has generally been more positive
for students in mainstreamed classrooms as compared to their
peers in self-contained classrooms (Allen & Osborn, 1984; Kluwin
& Moores, 1985; Mertens, in press). Second, the social
adjustment, self-image, or other affective measures of schooling
outcomes have been more negative for mainstreamed hearing
impaired students who have been in classrooms where social
interaction has not been facilitated by special interventions
(Farrugia & Austin, 1974; Ladd, Munson, & Miller, 1985; Mertens,
1936 & in press).

A consistent limitation of all the previous work on the
integration of hearing impaired adolescents is that it has looked
at the relationship between placement and outcomes without
considering differences in classroom process that might affect
these outcomes. Previous studies have failed to address two
significant questions. First, are these differences due to
differences in classroom processes between the two types of
placements that operate over and above the influence of
demographic characteristics of the students? Second, assuming
that classroom process differences do account for the
differences in outcomes, what are the important differences?

When Allen and Osborn (1984) controlled for background
differences between students in mainstreamed and self-contained
classrooms, they found that differences in achievement
disappeared. However, Kluwin and Moores (1985) reported
significant differences in achievement in high school math
classes, even after background characteristics were controlled
for. They hypothesized that other variables in the environment
could explain the differences in achievement, such as teacher
expectations, exposure to course content, training of the
teacher, influence of family variables, and academic support in
the form of tutors or interpreters.

The present study included an investigation of differences
between mainstreamed and self-contained classrooms in terms cf
teacher expectations, student exposure %..D course content,
training of the teachers, and the influence of family variables.
In addition, the social interaction of the students and the
verbal interaction between the teacher and students were
examined.

intoHearing impaired students are mainstreamed into classrooms with
their normally hsarin-, peers based on the assumption that social
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and academic benefits would accrue to the hearing impaired
students by observing and interacting with normally hearing peers
(Antia, 1982). Most previous research on social interaction of
hearing impaired children has been done in preschools (Brackett &
Henniges, 1976; Craig, 1975; Craig & Douglas, 1976) or with grade
school children (Antia, 1982). One focus of the present study
was to examine the social interaction of hearing impaired
students in different settings at the high school level.

Another important influence on the academic achievement of
students is the quantity and quality of interaction with the
teacher (Bloom, 1984). Berliner (1982) summarized several
characteristics of successful teaching including pacing the
learners, sequencing events, monitoring success, controlling
time, and running an orderly and academically focussed
workplace. Kluwin (1984) used these categories to identify
successful and unsuccessful teachers in residential schools for
the deaf. There was a fundamental style difference between the
teacher who was able to keep his or her class of hearing impaired
adolescents on task. The successful teacher maintained a brisk
but unhurried pace, structured the lesson, and monitored
performance on the task rather than responding to the personality
of the student.

Referencing other work, particularly the research specific to
mathematics achievement on verbal behavior of teachers points to
the fact that there are decided style differences between
successful and unsuccessful teachers. There are five general
categories of differences in the verbal productions of effective
mathematics teachers including questioning, pacing, feedback,
student participation, and clarity. Teacher questioning is
marked by process questions which call for explanations and by
frequent use of questions (Evertson, Emmer, & Brophy, 1980;
Friedman, 1976). The frequency of the teacher's questions is
also a way of operationalizing the notion of lesson pacing which
in effective mathematics classes 4.s marked by greater levels of
interaction Letween the teachers and the students (Gregory &
Osborne, 1975). Feedback is another feature of the effective
teacher of mathematics in that the feedback provided to the
students is varied and encouraging (Evertson, Emmer, & Brophy,
1980). Student participation in the effective mathematics
classroom is frequent and oriented towards the clarification of
principles. Effective teachers of mathematics are clear
teachers. There is a relatively high correlation between
students comprehension scores and their ratings of teacher
clarity (Campbell & Schoen, 1977; McConnel, 1977; Smith, 1977;
Bush et al., 1977). Finally, students achieve in effective
mathematics classes because they are exposed to demanding
material (Michigan State University, 1985).

The purpose of the present study was to examine the process of
the education of hearing impaired students in public school
programs in order to describe differences that might account for
achievement and social adjustment differences. To this end,
mainstreamed and self-containted classrooms were compared on the



following dimensions:

1. Social interactions among students
2. Training and experience of teachers
3. Teacher verbal behaivors
4. Teacher expectations as perceived by the students
5. Parental expectations as perceived by the students
6. Exposure to course content
7. Student participation in class

PROCEDURE

Sample. The study included 18 teachers of mathematics at the
secondary school level, 11 teachers in regular mat.iematics
classes with hearing students and hearing impiared students and 7
teachers in self-contained classes for the deaf. The teachers
for this study came from three different schools in three cities,
one in the Northeast and two in Texas. Of the 18 teachers, 5
were male. One of the teachers was hearing impaired and taught a
self-contained class. All had at least 5 years of teaching
experience with an average of 12 years of teaching for the entire
sample. Three of the teachers were black, the rest were white.
All had completed bachelor's degrees and were certified at the
state level as secondary school teachers, although the specific
areas of certification varied. The average number of hearing
impaired students in a self-contained class was 6.4 while the
average number of bearing impaired students in a mainstreamed
class was 2.4. The average number of students in a mainstreamed
class was 23.7.

Data Collection. Data for this study came from teacher
questionnaires, teacher logs, live observations of classes, and
student questionnaires.

Teacher questionnaires. The purpose of these
questionnaires was to collect demographic information on the
teachers as well as information on certain kinds of instructional
behavior which is not readily observed in the classroom. The
questionnaire asked for information on the teacher's age, sex,
training, and previous experience as well as the use of specific
types of instructional practices.

Teacher logs. These were open-ended reporting
forms whose purpose was to collect information on the quantity
and difficulty of the work that students were required to
complete. The logs asked for information about the materials
used in the class, the number of pages of text covered, and the
number of problems worked. A coding scheme was developed where
the content for general mathematics, algebra, and introductory
trigonometry were arranged in a twelve level hierarchy from
simple mathematical operations such as addition and subtraction
of whole numbers to advanced topics in solving triangles. A
thirteenth category was created to include special topics such
as s....atistics and computer programming, but this was not needed
in the coding process. All of the logs were coded for the amount
and type of work that the students were required to do.

Live observation instrument. The classroom
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observation isntrument that was used was an adaptation of the SRI
Secondary Observation Instrument (Stallings, Needels and
Stayrook, 1979). It provides a record of activities that occur

the in the classroom and the quality of the interaction
between the teacher and the students and the interpreter and the
students if an interpreter is present. The instrument is
intendc- to record different instructional methods, intepersonal
interactions, and types of classroom settings. The instrument
uses a time sequence, sampling procedure. Five minute segments
of classroom interaction are observed five times during a lesson.
Every teacher or student "move" is recorded during that five
minute period. In addition, at the start of every five minute
interaction cycle, the instructional situation in the classroom
is noted including details such as the materials used, lesson
focus, and group structure.

Observer training. Three observr.Irs, one for each
school, were trained over a four day period. Training included
an explanation of the category system, short practices on
videotaped lesson segments, and two days of alternating classroom
observation practice and debriefings.

Observation schedule. Each teacher as an
individual was observed at least five times and some as many as
eight times because they taught more than one class. The total
number of class periods observed was 79, 51 mainstreamed and 28
self-contained.

Student questionnaires. This was a 48 item
questionnaire developed at the Center for Studies in Education
and Human Development at Gallaudet College. In a preliminary
pliot test of the attitude inventory with mainstreamed hearing
impaired students, the reliability of the instrument was .85 as
measured by Cronbach's alpha coefficient. Tentative sub-scales
for the questionnaire based on the pilot test included sub-scales
on the teacher's verbal behavior, student interpersonal contact,
and parental attitudes and expectations. The scale consists of a
series of statements followed by a Likert scale to indicate
agreement with the statement.

RESULTS

aocial_Interaction. The number of interactions that occurred
in both mainstreamed and self-contained classrooms between and
among students was quite low. These classes were not structured
to encourage interaction between the students. In the
mainstreamed classrooms, no hearing student interacted with a
deaf student and no deaf student interacted with a hearing
student. The espoused goal of mainstreaming to encourage
interaction between hearing impaired and normally hearing
students was not achieved in the observed classrooms.

Social comments by individual hearing students we::e frequently
observed in all the mainstream classes for a total of 325 social
comments for the entire observation period. In five of the
mainstream classrooms, no social comments were observed coming
from the hearing-impaired students. A total of 24 social
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comments were observed in the other five classrooms. In the
self - contained classrooms, a total of 26 social comments were
observed from the students. When these totals are corrected for
different class sizes, it appears that the average hearing
student makes 1.25 social comments per observation period, while
the mainstream deaf student makes an average of .09, and
self-contained student of .65. It is possible that the raters
did not record these behaviors accurately for the hearing
impaired student because they could have been using sign lang-Jage
to make a comment.

Training and Experience. All but one of the mainstream
teachers (8 of 9) had their bachelor's degree in mathematics or
math education. Only one of the six teachers in R self-contained
classroom had a bachelor's degree in a math-related field. At
the master's level, two of the eight mainstream teachers had a
degree in mathematics or mat% education; none of the
self-contained teachers did. Seven of the mainstream teachers
were certified to teach in mathematics; none of the
self-contained teachers were so certified.

Overall, there was no difference between teachers in mainstreamed
and self-contained classrooms in terms of the number of years
that they had been teaching. The mainstream teachers had been in
the classroom for 12.78 years and the self-contained teachers for
10.83 years, however, this difference was not significant. Of
those years spent in the classroom, the mainstream teachers spent
a larger number of years teaching mathematics than thf,I
self-contained teachers did (12.44 vs. 7.83), and the
self-contained teachers spent a larger number of years teaching
hearing impaired students than did the mainstream teachers (9.33
vs. 3.67).

Teacher Verbal Behaviors. Eight different verbal behaviors
were recorded for the teachers, including:

1. TASKQ-Teacher asks task-related questions.
2. TASKR-Teacher makes task-related requests.
3. FEEDB-Teacher gives neutral feedback.
4. GUIDE-Teacher guides the learner (e.g. You are almost right

but I want more feedback.)
5. PRAISE-Teacher praises the student.
6. CTASK-Teacher gives a command related to the task at hand.
7. CDISC-Teacher gives e command related to discipline (e.g.

Stop talking.)
8. PROGRESS-Teacher asks questions that monitor progress on the

task.

A MANOVA was conducted to compare the two groups of teachers on
these eight behaviors. The results of the analysis revealed no
significant cifference overall for the two types of
classrooms(Pillais = .48, Approx F = .91, df = 8, ph .55).
The only significant difference at the univariate level was for
the variables PRAISE (F = 5.65, p 1 .031). The means suggested
that the mainstream teachers used less praise than did their
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counterparts in the self-contained classrooms.

While no differences were found between mainstream and
self-contained teachers, major differences appeared within each
group in terms of the fregkincy of each behavior. A significant
amount of variability was found within each group on all eight
behaviors using the Chi Square statistic. In other words,
differences in teachers' verbal behaviors were not indicated
between teachers in self-contained and mainstreamed classrooms.
However, the teacher.; differed signifiantly fron each other,
independent of the type of classroom that they were in.

Other differences were noted in terms of the amount of individual
and group contact experienced by the students. In the
mainstreamed classrooms, 53 percent of the time was spent in
individual contact. Of this 53 percent, 3.5 percent of the
interactions occurred with the hearing impaired students(the
balance was with their normally hearing peers). Accounting for
differences in class size, normally hearing students experienced
4.0 individual contacts per 140 minute observation, while their
hearing impaired classmates experienced .3 individual contacts
with the teacher. These contacts do not include any contacts
that the hearing impaired student experienced with the
interpreter or a tutor. In the self-contained classrooms, 69
percent of the contacts were of an individual nature. Due to
smaller class sizes, this represents an average of 28.1
individual contacts per 140 minute observation period per
student. Clearly the hearing impaired students in the
self-contained classroom recieve a higher percentage of
individual contacts with the teacher than do their peers in
mainstreamed classrooms.

Teacher Expectations. A factor analysis of the Student
Attitude Questionnaire revealed one factor that was labeled
Teacher Expectations. It consists of such items as: The teacher
expects us to learn; The teacher tells us why something is
important; and The teacher asks questions that make me think.
Students were divided into three groups: students in the
self-contained classroom, mainstreamed students whose ability
level matched the level of their peers in the self-contained
classroom, and a group of higher performing mainstreamed
students. A comparison of the factor scores for these three
groups did not reveal any differences on this varibale. It could
be that the instrument was not sensitive enough to pick up true
differences in experienced expectations, or the students' reading
levels could have invalidated the results.

Parent Expectations. The same factor analysis of the Student
Attitude Questionnaire discussed above indicated a factor that
was labeled Parent Expectations. This consisted of such items
as: My parents check my homework; My parents care about my
school work; and My parents help me with my homework. A
comparison of the factor scores for the three groups of students
yielded no significant differences. Variables similar to those
mentioned for the Teacher Expectations results could account for
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these results as well.

Exposure to content. The quantity and difficulty of the work
that students were required to complete were obtained from the
teachers' logs. Using a scale that ranged from 1 to 12 with 12
indicating the most difficult type of problem, the average level
of difficulty for the mainstreamed classrooms was 4.81 (sd =
2.74), while the self-contained teachers assigned problems with
an average difficulty level of 1.82 (sd = .94). An ANOVA between
groups indicated that this was a significant difference (F =
6.51, df = 1,14, p 4 .0231). The quantity of problems were
computed per day to be 15.19 for the mainstream classes and 11.17
for self-contained classes. The was also a significant
difference.

Student Participation. In four of the six self-contained
classrooms, the students asked questions of the teacher. In one
mainstreamed classroom, hearing impaired students asked twelve
questions, and in another they asked one question. However,
hearing students in the mainstreamed classrooms were not observed
asking any questions.

DISCUSSION

Before discussing the implications of the results of this study,
several cautions should be noted. Fist, the sample of schools,
teachers, and students was finite, not randomly selected, nor
representational of a larger population. This limits the
generalizability of the results. Second, actual measures of
academic achievement and social adjustment are not available for
the students in the present study. The purpose of the study was
to examine processes of education that might account for
differences in achievement and social adjustment, therefore, the
study focuses only on these differences in processes, and not on
predicting outcomes.

The results indicated no interaction between the hearing and
hearing impaired students in the classroom. Antis (1982) has
argued that physical prowimity is a necessary but not sufficient
condition for promoting interaction between hearing and hearing
impaired children. A teacher must devise carefully pinned
situations to encourage and increase social interaction between
hearing impaired students and their peers. The lack of social
comments generally by mainstreamed hearing impaired students may
be an artifact of the measurement system, but it could also
provide evidence of a restrictive social experience in high
school. This could be related to the problems of social
adjustment reported in previous research (Farrugia & Austin,
1974; Ladd, Munson, & Miller, 1985; Mertens, in press). Further
research would be needed to investigate this phenomenon.

Mainstreamed teachers were more often trained in mathematics and
math education, and they had more years of experience in teaching
math that did teachers in self-contained classrooms. These
differences in training and experience are important because



prospective mathematics teachers spend the bulk of their time
studying only mathematics with a smaller percentage of time
devoted to education courses. Traditionally, training programs
in education of the deaf haw. concentrated on speedch, language,
and communication skills, with little or no time devoted to
subject specialty. The teachers in the mainstream mathematics
classes had more training in the subject matter, as well as more
experience as teachers and subject matter specialists. Walberg
(1984) suggested that such teacher espertise makes a significant
contribution to student achievement.

Bloom (1984) indicated that the quantity and quality of
interaction with the teacher has a significant influence on the
academic achievement of students. The fact that no differences
between the mainstream and self-contained classroom teachers were
found for teacher verbal behaviors could be a function of number
of variables. Rater reliability, particularly for one of the
raters, was unfortunately low. Other explanatory variables might
include small sample size, or the insensitiviy of the observation
instrument for detecting behaviors that truly differentiate
between the two groups. However, the tremendous variablity of
the teachers' behaviors within each group indicates that
effective and ineffective teachers can be found in both types of
classrooms. Future research could provide insight into effective
and ineffective classrooms and teaching practices within a
mainstreamed environment, or within a self-contained environment.

The lack of interaction at an individual level between the
teacher and the hearing impaired student is similar to findings
reported by Saur, Popp, & Hurley (unpublished manuscript). In
their research they found that normally hearing students showed
higher frequencies of interaction than their hearing impaired
classmates. In addition, hearing impaired students seemed to
take part in some classes, but not in others. The classes where
the greatest interaction took place between teachers and hearing
impaired students were those in which the teacher used
simultaneous communication. Saur et al. point out that the lack
of interaction in classrooms where an interpreter is used is due
to communication lag time and instructors could be made aware of
this constraint and strategies to deal with it.

The lack of differences in perceived teacher and parent
expectations could again be the result to variablity among the
teachers that washed out groups differences. In addition, it is
possible that these differences do not exist, although this seems
unlikely in light of Bodner-Johnson's (1985) research on the
effect of family variables on achievement.

Students in mainstreamed classes were exposed to more content via
problems to be solved in their math classes than were students in
self-contained classrooms. The quantity of problems was more and
the difficulty level of the problems was higher. This indicates
that the students in the mainstream classrooms were generally
working at a higher level in the area of math. It is possible
that the students in the self-contained classes coulP' lot handle



the more difficult concepts, however, this would seem to be an
individual by individual decision, and none of the students in
the self-contained classes were exposed to a difficulty level
higher than three (on the twelqe point scale), with three of the
self-contained classes functiwang at the lowest level.

The lack of student participation in class suggests that these
teachers do not structure their classes to encourage questions
from any of their students, whether they be deaf or hearing.
Again, Saur et al.'s (unpublished) suggests tremendous
variability in terms of the amount of participation that is
encouraged in classes. If instructors structure their classes to
encourage participation, they it will occur.

A coherent interpretation of the results of this study might be
that the largest single factor in the achievement of hearing
impaired students in public school programs is their initial
abilities. A second factor is the constellation of family
factors. A third factor is the exposure to course content that
is reflected by the difficulty and frequency of problems that are
required of the student. Fourth, teacher training and experience
in the subject area specialty may be a contributing factor. The
fifth factor has to do with the quality of teaching. As the
results of this study have indicated, a tremendous variability in
teaching behaviors exists among the teachers in the public
schools. Further research is needed to facilitate effective
teaching behaviors in whatever setting a student finds
him/herself. Finally, opportunities for interaction between
teachers and students and amongst the students themselves
contribute to a student's social emotional development. These
interactions will not occur unless they are structured into the
situation. Experimental studies should be designed in teacher
training to determine the effect of such structured activities
and changes in teachers' behaviors on the improvement of
students' academic achievement and social adjustment.

REFERENCES

Allen, T. & Osborn, T. (1984). Academic integration of hearing
impaired students: Demographic handicapping and achievement
factors. American Annals of the deaf, 129(2), 100-113.

Antia, S.D. (1982). Social interaction of partially main-
streamed hearing-impaired children. American Annals of
the Deaf, 122(1), 18-25.

Berliner, D. (1982). The executive functions of teaching.
Paper presented at the annual meeting of the American
Educational Research Association, New York.

Bloom, B. S. (1984). The 2 sigma problem: The search for
methods of group instruction as effective as one-to-one
tutoring. Educational researcher, 12(6), 4-16.

10



Bodner-Johnson, B. (1985). Families that work for the
hearing-impaired child. Volta Review, 87(3), 131-137.

Brackett, D., & Henniges, M. (1976). Communicative interaction of
preschool hearing impaired children in an integrated setting.
Volta Review, 78, 276-285.

Craig, H.B. (1975). Verbotonal project: Alternative for max-
imizing the aural potential of deaf children. Pittsburgh:
Western Pennsylvania School for the Deaf.

Craig, H. B. & Douglas, C. L. (1976). Aural alternatives for
deaf students. Pittsburgh: Western Pennsylvania School
for the Deaf.

Evertson, C. M. et al. (1980). Relationships between classroom
behaviors and student student outcomes in uunior high
mathematics and english classes. American Educational
Research Journal, 12, 43-60.

Farrugia, D. & Austin, G. F. (1980). A study of social emotional
adjustment patterns of hearing impaired students in different
educational setting. American Annals of the Deaf, 125(5),
535-341.

Fisher, C. W.
Cahen, L.
academic
overview.
2-15.

, Berliner, D.
S., & Dishaw,

learning time,
Journal of C

C., Filby, N. N., Marliave, R.,
M. M. (1981). Teaching behaivors
and student achievement: An
assrooL Interaction, 11(1) ,

Gregory, J. W. & Osborne, A. R. (1975). Logical reasoning
ability and teacher verbal behavior within the mathematics
classroom. journal_ for Research inalathematics Education,
6, 26-36.

Kluwin, T. N. (1984). Keeping secondary school hearing impaired
students on task. The Journal of Educational Research, 78,
(1), 45-50.

Kluwin, T. N. & Moores, D. F. (1985). The effects of integration
on the mathematics achievement of hearing impaired
adolescents. Exceptional Children, 50, 420-428.

Ladd, G., Munson, H. & Miller, J. (1984). Social integration
of deaf adolescents in secondary-level mainstreamed
programs. Exceptional Children, AQ, 420-428.

Mertens, D. M. (in press). A conceptual model of student place-
ment and outcomes for the hearing-impaired student. In
Moores, D., Meadow, K. (eds)., Research in the Educational
and Developmental Aspects of Deafness. Washington, D.C.:
Gallaudet College Press.

11



Mertens, D. M. (1986). Social development for the hearing-
impaired high school youth. Paper presented at the
1986 meeting of the American Educational Research
Association, San Francisco, CA.

Michigan State University, Institute for Research on Teaching,
General Mathematics Project Staff. (1985). Reading list
for project staff and teacher collaborators. Unpublished
report.

Saur, R.E., Popp, M.J., & Hurley, B.A. (Unpublished manuscript),
The classroom participation of mainstreamed, hearing-
impaired students. Rochester, NY: National Technical
Institute for the Deaf at the Rochester Institute for
Technology.

Saur, R.E., Popp, M.J., & Isaacs, M. (1984). Action zone theory
and the hearing impaired student in the mainstreamed
classroom. Journal of Classroom Interaction, 12(2),
21-25.

Stallings, J., Needels, M., & Stayrook, N. (1979). How to
change the process of teaching of basic reading in
secondary school: Phase II and Phase III (Final Report)
SRI Internation, Menlo Park, CA.

Walberg, H.J. & Shanahan, T.J. (1983). High school effects
on individual students. Educational Researcher, 12(7),
4-9.

Walberg, H.J. (1984). Improving the productivity of American
schools. Educational Leadership, 41(8), 19-27.


